Background: There is a lack of high quality population-based studies from low-and middle-income countries examining the relative economic status of households with and without a member with a mental health problem. The aim of the study was to explore the socio-economic status of households with a person with severe mental disorder (SMD; psychosis or bipolar disorder) or depression compared to households without an affected person.
Introduction
In the seminal paper of Faris and Dunham in 1939 [1] , an inverse relationship between socioeconomic status and rates of schizophrenia was identified. It has been argued that mental health problems make an important contribution to inequality in socioeconomic status across populations [2] [3] [4] . People living with severe mental disorders (SMD), including psychotic disorders, such as schizophrenia and bipolar disorder, are thought to drift into poverty as a consequence of factors such as reduced income, increased medical and transport costs, and lost productivity [5] . The economic effects of SMD extend beyond the individual with a mental health problem to adversely impact household income [6] . Household members may devote time to provide care and support, diminishing their own opportunities to work [7] , in turn affecting their income, and thus further increasing the risk of household poverty [6] . Depression, on the other hand, is perceived to be less associated with enduring disability compared to SMD, although has been associated with increased health care expenditure and reduced work productivity [8] [9] [10] . However, in several population-based studies conducted in high-income countries, there was weak and inconsistent evidence of an association between common mental disorders (including depression) and low socio-economic status [11] [12] [13] .
There is inadequate information on the household socioeconomic status of people with SMD or depression in low-income countries due to methodological limitations of the studies to date. The few studies that have been conducted globally have linked SMD and depression to low socioeconomic status or poverty [2, 14, 15] . People with mental disorders have a lower income when compared to those without mental disorder [16] , are more likely to live in rented and poor-quality housing [17] , have lower educational status [18, 19] , suffer from greater indebtedness [20, 21] , have greater food insecurity [22, 23] , be less likely to have any savings [24] and more likely to live in poverty [15] . The effect of poor mental health can extend to reduced consumption of food, and lower expenditure on clothes and durable goods at the household level [25] . The limitation of most existing studies is that they are facility-based (in settings where most people with mental health problems do not access care), have been conducted in middle-income rather than low-income country settings and do not examine the relative impact of depression vs. SMD in the same study.
Sustainable Development Goals one and 10 give strong emphasis to the importance of equitable development, equal rights to economic resources and the inclusion of marginalized and vulnerable groups within the population [26] . The inconsistent and limited evidence base regarding poverty and mental health in low-income country population samples limits advocacy efforts to ensure households with persons with mental health problems are given due attention. There is, therefore, a pressing need for high quality population-based studies using contextualized and comprehensive evaluations of socioeconomic status of households of persons with mental health problems living in low-income countries.
The study reported in this paper is part of the crosscountry Emerald programme (Emerging mental health systems in low-and middle-income countries) which sought to provide rigorous, population-based evidence about the adequacy and fairness of mental healthcare financing [27] . This study was conducted at the baseline of the PRogramme for Improving Mental health care (PRIME), when no mental health care was available in the district; but mental health care was about to be integrated into primary care using a task-sharing model [28] . The objective was to compare the socio-economic status of households with persons with SMD or depression to households without these disorders in a rural Ethiopian setting.
Methods

Study design
A population-based, comparative, cross-sectional household survey was conducted in Sodo district, south Ethiopia, between January and August 2015 for the SMD cohort and March to November 2015 for the depression cohort.
Setting
Sodo district is one of 15 districts in the Gurage Zone of Ethiopia. Administratively, the district is structured into 58 sub-districts (kebeles), with an estimated total population of 161,952, of whom around 90% reside in rural areas [29] . The economically active population is estimated to be 67.3%; 70.6% in the rural areas and 41.5% in urban areas [30] . The livelihoods of the population depend on agriculture, primarily farming and livestock rearing. During the data collection period, health services in the district were being delivered through eight health centers and 58 community health posts. The health post is staffed by community health extension workers and the health center by health officers, nurses, midwives, environmental officers and pharmacy technicians [31] . Sodo district was selected by PRIME and Emerald projects because it was mostly rural (in keeping with the rest of Ethiopia), included both highland and lowland topography, was accessible from Addis Ababa and neighbored a district where a psychiatric nurse-led out-patient unit was available [31] .
Sample size and participants
The sample size for the case cohorts were determined to address different objectives set within the PRIME and Emerald studies [23] . For the household cohorts, the sample was powered to detect a difference in household income. Comparison groups for the SMD study and the depression studywere recruited with a ratio of 1:1 to the corresponding case groups.
See Additional file 1: Figures S1 and S2 for the detailed recruitment procedure. For sample 1 (SMD study), community health extension workers, leaders, and lay data collectors who resided in the area were trained for half a day in typical presentations of SMD in this setting and then asked to identify people with possible SMD and refer them to the local primary care health centre. This approach to case ascertainment for SMD was used previously in the neighboring district and found to be sensitive [32] . The sample for the SMD study comprised community-ascertained people with possible SMD who attended the local health centre for treatment and were confirmed to have SMD (schizophrenia or other primary psychotic disorder, bipolar disorder or major depressive disorder with psychotic features) by psychiatric nurses using a semi-structured clinical interview (Operational Criteria for Research, OPCRIT) [33] . A comparison group of households was selected randomly from a sampling frame of a census of all households in the district which was carried out by PRIME [34] . The comparison household was matched to the household of the person with SMD on the basis of respondent characteristics (household head vs. other position in household), age (+/− 5 years), gender, gott (lowest level of residential area) and household size.
Sample two (depression study) comprised households of people attending the health centre who were identified by primary care staff as either having a probable diagnosis of depressive disorder or who screened positive on the Patient Health Questionnaire, nine item version (PHQ-9) and were thought to require treatment. The PHQ-9 was developed originally to identify probable depression in primary care samples in the US [35] . The PHQ-9 has been validated in Ethiopia in an urban teaching hospital out-patient clinic [36] and in primary care attendees in health centres in a district neighboring the location of the current study [37] . The comparison sample for the depression study comprised households of people who attended the health centre on the same day as the person with depression but who did not have a primary care worker diagnosis of depression and who had a PHQ score < 5, matched by gender, age (±5 years) and gott. The justification for selecting the comparison group from the facility rather than the community was so that the comparison sample was drawn from the base population that gave rise to the cases in order to minimize selection bias.
People attending the health centre with SMD, depression or no depression (facility comparison) were asked to give consent to visit their home. In the event that the person lacked capacity to consent, the caregiver was asked to give consent for the home visit. For the household interviews, the primary respondent was the household head, aged 18 years and above, who was willing to participate and provide consent. When the household head was absent for interview after three visits, a spouse or adult member of the household who was knowledgeable about the household economic status was interviewed.
Measurements
Data collection and definitions
Outcome data were collected using an adapted and abbreviated version of the World Health Organization ERC-approved SAGE (Study of global AGEing and adult health) survey instrument. SAGE was used previously in a study on health and ageing in six LMICs [38] .
Data on income and consumption expenditure were systematically collected for different time periods (weekly, monthly and annually) as applicable, and converted into standardized comparable time periods. Modifications were made to ensure contextual validity. For example, locally and culturally valued assets were identified for both urban and rural settings with the goal of distinguishing poor, middle and wealthier households.
Data collection from the case and the comparison households was conducted as close in time as possible, and not longer than 4 weeks apart.
Outcome variables (dependent variables)
Household socio-economic status was the primary outcome (income, consumption and asset possession). Socioeconomic status refers to the social and economic factors that influence what position individuals or groups hold within the structure of a society [39] . Therefore, no single measure of socio-economic status will be ideal for all studies and contexts [39, 40] . Hence, in this study we aimed to examine multi-dimensional aspects of socio-economic status, based on household income, consumption and asset-based wealth.
Household income and consumption were estimated in terms of Ethiopian Birr and converted to US dollars (US$). The average 2015 exchange rate of 20.69 Ethiopian Birr (ETB) to US$1 was used [41] . In order to account for differences in household size and composition, total household income and consumption were made equivalent ('equivalised') using the OECD-modified scale [42, 43] . Using the household headcount, the scale assigns a value of 1 to the household head, of 0.5 to each additional adult member and of 0.3 to each child [42, 43] . By dividing household income and consumption by the OECD scale, these equivalised values can be expressed and compared based on income and consumption per adult equivalent.
The multi-dimensional measures of socioeconomic status used in this study were estimated as follows:
I. Household income from a range of sources (i.e., income from wages, rental property, trade, farming, savings and grants, transfers from families, community groups, and government and from other sources) were summed and adjusted for household size and composition using the OECD-modified scale [42, 43] . The resulting household income was categorized into five quintiles. II. Household consumption (i.e., consumption of food produced by the household or purchased in the market place or given in kind to the household, consumption of non-food items for daily use, consumption of consumer durables, consumption of health care goods, consumption related to transfers out to household or community) were summed for each household and adjusted for household size and ageusing the OECD-modified scale. The resulting household consumption was then classified into five consumption quintiles. III. An asset-based index was constructed on the basis of multiple correspondence analyses (MCA) using 35 items that included housing characteristics and sanitation facilities, access to basic services, ownership of a range of durable assets, household amenities and livestock. MCA is used to analyze a set of observations described by a set of nominal and quantitative variables and imposes fewer constraints on the data compared to principal component analysis [44] .
Primary exposure variable
The primary exposure was whether a household included a person with a mental health problem (SMD or depression) or not (comparison households).
Covariates
Demographic variables included: household size, age, sex, marital status of the household head, and gott. Education was measured in terms of literacy, completed years of formal education and qualifications attained. Household size was measured by the total number of people who lived in the household (defined as those people who usually stay in the household, share meals (eat out of the same cooking pot), spends more than 4 months a year living there, or who usually stay there but are away currently for a short time.
Household composition reflects the number of children < 15 years and the number of adults in the household. This information used to make each member equivalent by weighting each according to their age, using the socalled modified OECD equivalence scale [42, 43] .
The head of a household is a person who economically supports or manages the household or, for reasons of age or respect, is considered as a head by members of the household or declares themselves to be head of a household. The head of a household could be male or female.
SMD and depression severity measures WHODAS-ii
Disability was assessed using the 36-item fully structured interviewer administered version of the World Health Organization Disability Assessment Schedule second version (WHODAS-II) [45] . WHODAS-II assesses the level of disability and the number of days lost from work in the past 30 days due to health conditions. The WHO-DAS-II consists of six domains: mobility, self-care, life activities, understanding and communicating, interpersonal interactions, and participation in society. Total WHODAS-II scores range from zero to 100, with higher numbers indicating greater impairment of day-to-day functioning [45] . The Amharic version of this instrument was validated for people with SMD in Ethiopia previously [46] [47] [48] . For this study, people enrolled in the SMD or depression cohorts were classified into two groups based on the median of the WHODAS-II polytomous summary score, with the hypothesis that greater disability would be associated with greater socioeconomic disadvantage: Hence, for SMD cohort (A) higher disability (WHODAS-II score ≥ 52.7); (B) lower disability (WHODAS-II score < 52.7). For the depression cohort (A) Depression with higher disability (WHODAS-II score ≥ 33.3); (B) Depression with lower disability (WHODAS-II score < 33.3).
Data collection and training
The household socioeconomic interview was administered by lay interviewers who had completed secondary school education and were experienced in data collection. The lay interviewers received 2 weeks of practical and theoretical training. The data collection was closely supervised and directly observed in the field by trained supervisors.
Statistical analysis
The pre-coded responses were double entered by trained personnel using Epidata version 3.1 [49] . Analyses of variance (with the Scheffe' test), Kruskal-Wallis and Pearson chi-squared test statistics were used, as appropriate, for testing unadjusted differences of mean, median and proportions to compare economic status between case and comparison households.
In multivariate regression, all estimates of household income and consumption expenditures (the dependent variables) were based on ordinal least squares regression of difference in outcome variables controlling for covariates. For asset-based wealth (the third dependent variable), estimates were based on an ordered logit regression model which adjusted for confounders. A negative coefficient represents lower income, consumption expenditure and asset-based wealth in relation to the comparison sample.
Both income and consumption data are highly skewed and so were log-transformed. The transformation ensures that errors are approximately homoscedastic. A Spearman rank correlation coefficient for the quintiles of consumption expenditure with asset-based wealth and with income was calculated. 0.36 and 0.35 for SMD, respectively. For the depression study, the corresponding values were0.25 and 0.43, respectively. The proportion of households classified in the same quintile by the three measures (consumption, income and asset quintiles) in the SMD study and depression study were 30.9 and 27.1%, respectively. Nevertheless, these measures are not equivalent and might represent different concepts of economic status in the study settings.
An exploratory examination of data for missing cases, outliers, and fulfillment of test assumptions was conducted as follows:
In the model of log income, the Breush-Pagan test for heteroscedasticity was carried out. In case of the presence of heteroscedasticity, Stock and Watson 2003, recommend use of heteroscedasticity-robust standard errors [50] . An important assumption for the multiple regression models is that independent variables are not perfectly multicollinear. Hence, the VIF (Variance Inflation Factor) was calculated.
Testing for omitted variable bias is important for our model since it is related to the assumption that the error term and the independent variables in the model are not correlated (E (e|X) = 0). Therefore, Ramsey RESET test using powers of the fitted values of the three economic outcomes was tested. Cameron and Trivedi's [51] decomposition of information matrix (IM) for heteroscedasticity, skewness and kurtosis were also calculated. Data analysis was performed using STATA 13.1 (StataCorp LP, College Station, TX, USA) [52] .
Results
Sample characteristics
The survey covered a total of 836 households: 290 households of persons with SMD (148 with higher disability and 142 with lower disability) and 289 comparison households without SMD, and 128 households of persons with depression (65 with higher disability, 63 with lowerdisability) and 129 comparison households without depression. 
General descriptive statistics
Household characteristics
The probability of having an average household size was similar for all groups, ranging between 4.9 and 5.2. Respondents from households of persons with SMD with higher disability were less likely to be married or to have attended formal education than comparison households.
Housing, water and sanitation facilities
A lower percentage of households of a person with SMD with lower disability owned their home (82.3%; p = 0.039) compared to households without a person with SMD (88.6%). See Additional file 2: Table S1 . Households with a member with depression with higher disability were more likely to obtain drinking water from an unprotected source (38.5%; p = 0.045) compared with households without depression (28.7%). In 23% (p < 0.001) of households with persons with SMD with higher disability there was no toilet facility compared to 11.0% for households without a person with SMD.
Household income -based measures
The results shown in Table 2 present the reliability and source of household income. Higher proportions [6.8% (95% CI, 3.7,12.
3)] of households with SMD with higher disability reported not to have any income (p = 0.011). Relying on regular income was significantly lower for households with SMD with higher disability (p = 0.008) or depression with higher disability (p = 0.046) than households without a person with a mental health problem.
The median equivalised annual income earned by households of persons with SMD with lower disability was about 1070 Birr (51.7 USD) lower (p < 0.001) compared with households without a person with SMD. In the depression study, equivalized annual income was significantly lower (p = 0.047) by 1086 Birr (52.5 USD) for households with persons with depression with higher disability compared to control households without a person with depression.
After adjusting for household level socio-demographic characteristics, there was a clear association between levels of disability and household income ( Table 3 ). The mean difference in income level of households of persons with SMD with higher disability and lower disability were β = − 0.325 (p = 0.005) and β = − 0.180 (p = 0.010), respectively, compared to the mean income level of households without persons with SMD. The mean annualincome of households of persons with depression with higher disability was lower (β = − 0.133; p = 0.042), compared to households without a person with depression.
In the model of log income, the Breush-Pagan test for heteroscedasticity indicated possible heteroscedasticity in both the SMD and depression models (p = 0.1 and 0.3). The mean Variance Inflation Factor was 1.57 for the SMD regression model and 1.50 for the depression model, indicating no effect of multicollinearity.
The Ramsey RESET test indicated that the model has no omitted variables (p = 0.68 for SMD model and 0.27 for depression). Cameron and Trivedi's [51] decomposition of information matrix for heteroscedasticity, skewness and kurtosis was 0.5, 0.5 and 0.01 for the SMD model and 0.9, 0.1 and 0.04 for the depression model, respectively. Table 2 shows that there were differences in median consumption expenditure in case vs. comparison households and with respect to levels of disability. Households of persons with SMD with higher disability and households of persons with depression with higher disability had lower consumption expenditure by Birr 292 (14.1 USD) and Birr 2604 (125.8 USD), respectively, compared to households without a person with a mental health problem. Table 4 shows the estimated ordinary least square (OLS) coefficients for the effect of SMD, Table S2 . In the depression study, households of persons with depression with higher disability had significantly lower assets compared to households without a person with depression in terms of ownership of a television (p = 0.043), livestock (p = 0.026) and land (p = 0.035). There was a difference between households in relation to asset-based wealth quintiles. Greater numbers of households of persons with SMD with higher disability were found in the lowest quintile (24.8% vs. 14.5%), compared to comparison households. In sharp contrast, a smaller percentage (17%; p = 0.007 and 15%; p = 0.003) of households of persons with SMD with higher disability or lower disability, respectively, were in the highest quintiles, compared to 26.3% in households without a person with a mental health problem. In the depression study we found similar differences across groups. The percentage of households of persons with depression with lower disability in the lowest quintile was 9.0% (p = 0.019) higher compared to comparison households without depression.
Household consumption-based measures
Asset ownership and asset-based wealth
The results of the regression of asset-based wealth for SMD and depression cohorts are presented in Table 5 . Households of persons with SMD with higher disability or lower disability owned significantly fewer assets, with mean differences of β = − 0.630 (p = 0.001) and β = − 0.54.2 (p = 0.005) compared to households without a person with SMD.
There was no evidence of an interaction between SMD or depression and educational status, gender of the household head or residential area in relation to household income and consumption.
Discussion
Consistent with theoretical expectations, the findings from this study demonstrate that households of persons with SMD or depression are economically disadvantaged in terms of income, consumption and possession of assets. Furthermore, in terms of living conditions and access to basic facilities, households with SMD or depression were significantly less likely to have a regular source of income, access to a toilet facility or access to water from a protected source. Households with persons with SMD or depression are, therefore, unable to meet essential requirements for their basic living and livelihoods. After controlling for economic and demographic related variables, SMD and depression were associated with significantly lower household income. Moreover, there was a clear association between level of disability and household income, with a dose response seen between level of disability and level of socio-economic disadvantage compared to the households without a person with a mental health problem. Although this relationship is complex, higher disability is associated with impaired day-to-day functioning and reduced productivity [47, 53] which would be expected to have a downward effect on income.
The other possible reason for the lower income by households of persons with SMD or depression with higher or lower disability is the caregiver opportunity costs and perhaps an overall effect of stigma/social exclusion which may impede households' income generation opportunitiesor their ability to draw on social networks for support. Previous research has shown that earnings and long-term work incapacity are both much more strongly associated with SMD compared with absence of SMD [54] .
Our study result is consistent with a previous study from rural Ethiopia which found that severe mental disorder was associated with substantially lower income among households with a person with bipolar disorder when compared with control households with a person with a chronic physical disorder [7] . Furthermore, our findings are similar to other studies from LMICs. For example, the World Mental Health Survey that included bipolar disorder and depression [9] and SMD from South Africa [16] indicated an association between SMD or depression and reduced earnings. In a study from a high-income country, SMD was associated with the highest level of income-related inequality compared to the general population [4] . Jenkins et al. (2008) found that people with mental disorder had significantly less income, and more debt and financial hardship, than those without this disorder [21] .
Equivalised household consumption in households with SMD with higher disability was lower than comparison households, but the difference was not significant. One explanation for this finding could be that consumption was already at the minimum level for survival [55] and so there was little scope for consumption to decrease significantly. It appears that depletion of assets occurred to maintain consumption in the face of reduced income. (2014), we found lower consumption in households of persons with depression with higher disability [56, 57] . This could be through the pathway that depression induced reductions in income and labor supply that resulted in reduced consumption.
SMD and depression tend to be chronic or recurrent conditions that have the potential to impose high-and long-term economic burdens on households through asset depletion. As reflected in the asset index, we detected wealth difference in terms of position of households. A higher proportion of households of persons with SMD with higher disability were in the lowest asset-based wealth quintile. Similarly, a lower proportion of households of a person with depression with higher or lower disability were found in the highest asset quintile compared with households without depression.
Controlling for other variables, households of a person with SMD with higher or lower disability owned statistically significant fewer assets compared with their counterparts (p = 0.001) and (p = 0.005), respectively. However, households with a person with depression did not have significantly fewer assets than households without a person with depression. A possible explanation for this difference might be that SMD and depression affect household assets differently. Lower asset-based wealth in SMD may reflect chronicity of the financial impact of the illness, due to more difficulty with recovery and regaining capacity to produce assets. Although households with depression are disadvantaged economically, they may find it easier to regain their socio-economic status once the index person recovers so that the impact on asset depletion might be minimal.
Our results for SMD are in line with the findings by Yilma et al. (2014) on general illness that conclude illness is associated with asset depletion [58] . In a previous study from Ethiopia on maternal depression, higher disability scores were significantly associated with possessing fewer assets and self-rated lower wealth [53] . In general, the findings of lower income, lower consumption and possession of fewer assets by households of persons with SMD in our study are similar to the findings of Trani et al. (2015) in India that reported multidimensional poverty is linked to severe mental illness [15] . In line with expectations, the reported annual income was lower than consumption. This may be a true finding, reflecting that households use other means to maintain consumption levels in the face of financial stress or income shortfall, for example, borrowing money or using savings. The discrepancy may also reflect reporting bias for income, given the sensitive nature of the question. We argue that our study overcomes the limitations of previous studies. First, the study sample was community based and based on households that are representative of a sample population. Secondly, we used comprehensive measures of socioeconomic context. However, our study has several limitations: our analyses cannot show the causal effect of SMD or depression on economic status of households or vice versa. The cross-sectional study design does not allow us to elucidate the mechanisms behind the associations we have observed. Thus, prospective studies are needed. Furthermore, the existence of endogeneity cannot be ruled out although we have controlled for various demographic and economic variables. Respondents might not be comfortable about revealing information on income although confidentiality was assured. One other limitation of the study is that we do not know whether the comparison households for depression included persons with depression as we were not able to screen all household members.
Conclusions
Households with a member who had a severe mental disorder or depression were socioeconomically disadvantaged compared to the general population. Therefore, we argue that mental disorders should be an important concern for development strategies and this vulnerable group should be prioritized with development assistance and access to evidence-based mental healthcare implemented by the government. Our study findings also indicate the need to further explore the economic impacts of different types of mental disorders at the household level across different African and LMIC settings.
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Additional file 1: Figure S1 . Patient recruitment flow for SMD study. † Reference group for household characteristics (female household head, rural residence, and more than primary education). All estimates are based on ordered logit regression of change in outcome variables. Coefficient of a specific disorder (SMD or depression) is from a separate ordered logit regression models
